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(54) Apparatus for jetting ink 

(57) An apparatus for jetting ink including a magnet 
(110), adeformable plate (120) for imposing a pressure 
upon an ink chamber (144) and coils (122) attached to 
the deformable plate (120). When an electric signal is 
applied to the coils (122), the plate (120) is deformed by 
a magnetic force produced between the magnet (110) 



and the coils (1 22). At this time, the ink (142) within the 
ink chamber (144) is ejected to the outside via a nozzle 
(132). The quantity and the speed of the ejected ink 
(1 42) can be easily controlled while incorporating a sim- 
plified structure and a facilitated manufacturing process. 
Also, printing at a high resolution can be performed at 
high speed. 
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Description 

The present invention relates to an apparatus for 
jetting ink of an ink-jet print head, and more particularly, 
to an apparatus for jetting ink by utilizing a magnetic s 
force. 

An apparatus for jetting ink applied to conventional 
drop-on-demand (DOD) ink-jet print heads employs ei- 
ther a heating system which uses a surface heating el- 
ement or a piezoelectric system which uses a piezoe- io 
lectric element. 

As shown in Figure 1, an apparatus 10 for jetting 
ink of the heating system is formed such that a lower 
insulating layer 1 4, a heating element 1 6, electrodes 1 8 t 
an upper insulating layer 20 and a protecting layer 22 is 
are sequentially stacked on a printed circuit board (here- 
inafter referred to as "PCB") 12. Passage walls 23 are 
installed between a nozzle plate 24 and the protecting 
layer 22 to form an ink chamber 26. Then, the ink cham- 
ber 26 is connected to a reservoir (not shown), and both 20 
electrodes 18 are connected with a driving signal gen- 
erator 28. 

When a driving signal is supplied to the electrodes 
18 from the driving signal generator 28, the heating el- 
ement 16 is heated, and ink 27 within the ink chamber 2s 
26 is boiled. At this time, bubbles 29 are produced within 
the ink chamber 26, and the bubbles 29 push the ink 27 
within the ink chamber 26 out of a nozzle 25 of the nozzle 
plate 24, thereby ejecting an ink jet 30. The ink jet 30 is 
ejected from the nozzle 25 in accordance with the driv- 30 
ing signal, i.e., a print signal. 

As shown in Figure 2 ; an apparatus 40 for jetting 
ink of a piezoelectric system is provided with a PCB 42, 
a diaphragm 44, a piezoelectric element 46, a spacer 
48 and a nozzle plate 50. An ink chamber 54 is formed 35 
by the diaphragm 44, the piezoelectric element 46 and 
the nozzle plate 50. The interior of the ink chamber 54 
is filled with ink 53. 

If a driving signal is supplied to the piezoelectric el- 
ement 46 from a driving signal generator 52, the piezo- 40 
electric element 46 mechanically expands and con- 
tracts. An ink jet 55 is produced by ejecting the ink 53 
within the ink chamber 54 out of the nozzle 51 by the 
expanding and contracting action of the piezoelectric el- 
ement 46. 45 

However, the apparatus 10 for jetting ink using the 
heating system deleteriously requires so much time for 
generating the bubbles that the ejecting speed of the 
ink, i.e., the print speed, is slowed down, and the char- 
acteristics of the heat emitting body (heating element so 
16) are liable to be changed in connection with the sur- 
rounding temperature. The apparatus 40 for jetting ink 
using the piezoelectric system has a drawback of incur- 
ring high cost due to the use of the high-priced piezoe- 
lectric element 46. ss 

Furthermore, both ink-jet apparatuses 10 and 40, 
using the heating system and the piezoelectric system, 
respectively, involve a fastidious manufacturing process 



185 A2 2 

which thereby degrades the productivity of such appa- 
ratus. 

On the other hand, U.S. Patent Nos. 4,057,807 and 
4,210,920 disclose ink-jet apparatuses for ejecting ink 
by vibrating a magnetically active diaphragm plate by 
means of an electromagnet. 

The ink-jet apparatuses described in the above Pat- 
ents Nos. 4,057,807 and 4,210,920 are equipped with 
a magnet driver attached to the outside of a nozzle of a 
head and the magnetically active diaphragm plate for 
sealing an ink chamber. The ink is ejected by a pressure 
which is exerted when the magnetically active dia- 
phragm plate is deformed by a magnetic field generated 
by the magnet driver. 

However, according to these conventional ink-jet 
apparatuses, when any one magnet driver coil is mag- 
netized, a secondary current becomes induced to an- 
other driver coil nearby. Therefore, the magnetically ac- 
tive diaphragm plate of another driver side is activated 
to eject the ink from another undesired nozzle. 

Therefore, it is difficult to obtain a favourable print- 
ing quality. Further, the magnet driver is attached to the 
outside of the nozzle to make the ink-jet apparatus bulky 
in its construction. 

Accordingly, it is an aim of embodiments of the 
present invention to provide an apparatus for jetting ink 
of an ink-jet printer simplified in structure, facilitated in 
manufacturing and stabilized in operation, and which is 
capable of controlling an ejecting pressure and speed 
of the ink to improve printing quality and printing speed. 

Additional aims and advantages of embodiments of 
the invention will be set forth in part in the description 
wich follows and, in part, will be obvious from the de- 
scription, or may be learned by practice of the invention. 

According to an aspect of the invention, there is pro- 
vided an apparatus for jetting ink, comprising: a magnet 
for generating a first magnetic field; a detormable plate 
spaced apart from said magnet; a plurality of coils as- 
sociated with the deformable plate, to generate a sec- 
ond magnetic field in response to an electric signal; an 
ink chamber for storing ink; and a nozzle communicating 
with the ink chamber; wherein the deformable plate de- 
forms due to the first and second magnetic fields when 
the electrical signal is applied between the deformable 
plate and the magnet, to control a gap between the de- 
formable plate and the magnet. 

Preferably, a gap control member is interposed be- 
tween the deformable plate and the magnet, to control 
a gap between the deformable plate and the magnet. 

Preferably, a nozzle plate is provided spaced apart 
from the deformable plate, to define the ink chamber in 
cooperation with the deformable plate, the nozzle being 
formed in the nozzle plate. 

A repulsion may be exercised between the coils and 
the magnet in response to the electric signal being ap- 
plied to the coils. 

Alternatively, an attraction may be exerted between 
the coils and the magnet in response to the electric sig- 
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nal being applied to the coils. 

The coils are preferably coated with an insulating 
material, to prevent the coils from electrical and chemi- 
cal reactions with the ink. 

The ink chamber may be formed between the de- 
formable plate and the magnet, and the nozzle formed 
in the deformable plate. 

The ink chamber may be formed between the de- 
formable plate and the magnet, and the nozzle formed 
between the magnet and the deformable plate. 

According to a second aspect of the invention, an 
apparatus for jetting ink based upon an electric signal is 
provided, comprising: a magnet to generate a first mag- 
netic field; a deformable plate positioned to a side of said 
magnet; a plurality of coils connected to the deformable 
plate, to generate a second magnetic field in response 
to an electric signal; and an ink chamber having a noz- 
zle; wherein an interaction between the first and second 
magnetic fields causes a deformation in said deforma- 
ble plate, to contract said ink chamber, thereby ejecting 
ink through said nozzle. 

Said deformable plate is preferably elastically de- 
formable and returns to a stable position when no cur- 
rent flows through the plurality of coils. 

Said magnet preferably has a magnetic pole, and 
said deformable plate is opposite to the magnetic pole. 

Said magnet is preferably a permanent magnet 
which forms the first magnetic field to be uniform across 
a surface of said deformable plate. 

Said plate may be made of a polymer and a ceram- 
ic. 

Preferably, said plurality of coils are connected to a 
first side of said plate, and said magnet is positioned to 
a second side of said plate opposite the first side, the 
apparatus further comprising: gap control members to 
create a gap between said magnet and said plate; a pro- 
tecting layer formed on the first side of said deformable 
plate and covering said plurality of coils; passage walls 
extending from said protecting layer; and a nozzle plate 
including said nozzle and connected to said passage 
walls; wherein said protecting layer, passage walls and 
nozzle plate form said ink chamber, said protecting layer 
preventing chemical and electrical reactions between 
said plurality of coils and the ink. 

Said interaction between the first and second mag- 
netic fields may be a repulsive force. 

Said magnet may be an electromagnet which forms 
the first magnetic field to be uniform across a surface of 
said plate. 

Said plurality of coils may be connected to a first 
side of said plate, and said magnet positioned to a sec- 
ond side of said plate opposite the first side, the appa- 
ratus preferably further comprising: passage walls ex- 
tending from said second side of said plate to said mag- 
net; and wherein said magnet, passage walls, and plate 
form said ink chamber, and said nozzle is formed in said 
plate. 

A protecting layer may be provided formed on the 



first side of said plate and covering said plurality of coils, 
said protecting layer preventing chemical and electrical 
reactions between said plurality of coils and the ink. 
Said plurality of coils may be connected to a first 

5 side of said plate, and said magnet positioned to a sec- 
ond side of said plate opposite the first side, the appa- 
ratus preferably further comprising: passage walls ex- 
tending from said magnet to said plate; wherein said 
magnet, passage walls and plate form said ink chamber, 

10 and said nozzle is formed between said magnet and 
said plate. 

Said interaction between the first and second mag- 
netic fields may be an attractive force. 

The deformation of said plate preferably varies in 
15 accordance with an intensity of the electric signal. 

According to a third aspect of the invention, there is 
provided an apparatus for jetting ink based upon an 
electric signal, comprising: a magnet to generate a first 
magnetic field; a plate positioned to a side of said mag- 
20 net; and an electromagnetic unit to generate a second 
magnetic field to interact with the first magnetic field in 
response to the electric signal, thereby causing said 
plate to deform and thus jetting the ink. 

Said magnet preferably forms the first magnetic 
25 field to be uniform across a surface of said plate; and 
said plate is elastic so as to return to a stable position 
upon termination of the electric signal to said plurality of 
coils. 

For a better understanding of the invention, and to 
30 show how embodiments of the same may be carried into 
effect, reference will now be made, by way of example, 
to the accompanying diagrammatic drawings, in which: 



35 



40 



45 



so 



55 



Figure 1 is a sectional view showing a conventional 
apparatus for jetting ink using a heating system; 

Figure 2 is a sectional view showing a conventional 
apparatus for jetting ink using a piezoelectric sys- 
tem; 

Figure 3 is a sectional view showing an apparatus 
for jetting ink according to a first embodiment of the 
present invention; 

Figure 4 is a sectional view for describing an oper- 
ation of the apparatus for jetting ink according to the 
first embodiment of the present invention; 

Figure 5 is a sectional view showing the apparatus 
for jetting ink according to a second embodiment of 
the present invention; and 

Figure 6 is a perspective view showing the appara- 
tus for jetting ink according to a third embodiment 
of the present invention. 

Reference will be now made in detail to the present 
preferred embodiments of the present invention, exam- 
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pies of which are illustrated in the accompanying draw- 
ings wherein like reference numerals refer to the like 
elements throughout. The embodiments are described 
below in order to explain the present invention by refer- 
ring to the figures. 

Figures 3 and 4 illustrate an apparatus 100 for jet- 
ting ink according to a first embodiment of the present 
invention. In the figures, the apparatus 100 for jetting 
ink according to the first embodiment of the present in- 
vention includes a permanent magnet 110 for forming a 
magnetic field, a thin vibrating plate 120 opposite to a 
magnetic pole of the permanent magnet 110 ? and coils 
122 installed on the upper portion of the vibrating plate 
120. Also, a protecting layer 124 protects the coils 122, 
and a nozzle plate 130 is formed with a nozzle 132. 

The permanent magnet 110 forms a uniform mag- 
netic field across the entire surface of the vibrating plate 
120, and may be replaced with an electromagnet in- 
stead. The vibrating plate 120 is formed of an elastic 
body and is spaced apart from the permanent magnet 
110 by a predetermined interval by a gap control mem- 
ber 126. The gap control member 126 secures a space 
between the permanent magnet 110 and the vibrating 
plate 120 to facilitate the vibration (deformation) of the 
vibrating plate 120. Here, the vibrating plate 120 is fab- 
ricated by a material such as a polymer and a ceramic 
being a nonconductor by using a technique such as a 
spin coating, lamination, chemical vapor deposition 
(CVD) and plasma vapor deposition (PVD). 

Passage walls 140, arranged in a regular interval, 
are interposed between the nozzle 1 30 and the protect- 
ing layer 124. The nozzle plate 130, the protecting layer 
124 and the passage walls 140 define a plurality of ink 
chambers 142 filled with the ink 144. The ink chambers 
1 42 are connected to a reservoir (not shown) to be filled 
with the ink 144 supplied therefrom, and then sealed by 
the vibrating plate 120. 

The coils 122 form a magnetic field to exercise a 
repulsion against the permanent magnet 110, and is 
electrically connected with an external driving signal 
generator 150. The coils 122 may be made by cylindri- 
cal^ winding an enamel-coated conductor lines, a thin 
film coating of fine structure using a lithography and a 
thin film technique, etc. the protecting layer 124 pre- 
vents the electrical and an chemical reaction between 
ink 144 and the thin-film coated coils 122. 

In describing an operation of the apparatus 100 for 
jetting ink constructed as above, the magnetic field is 
generated as a result of the direction of the current flow- 
ing through the coils 1 22 once an AC or a DC signal as 
a print signal modulated in accordance with predeter- 
mined information is supplied from the driving signal 
generator 150 to the coils 1 22. 

The magnetic field generated by the coils 122 re- 
pulses against the magnetic field produced by the per- 
manent magnet 110 (or an electromagnet if used in- 
stead of the permanent magnet 110). Since the perma- 
nent magnet 110 is fixed, the coils 122 are deformed to 



bulge upward together with the vibrating plate 120 as 
shown in Figure 4 by means of the repulsion occurring 
between the permanent magnet 110 and the coils 122. 
The amount of deformation of the vibrating plate 

s 1 20 is varied with the intensity of an electric signal (volt- 
age or frequency) applied to the coils 122. Therefore, 
the electric signal applied to the coils 122 is controlled 
to be capable of easily regulating the quantity and eject- 
ing speed of the ejecting ink 144. 

10 The ink 144 within the ink chamber 142 is pressed 
by the deformation of the vibrating plate 120. At this 
time, ink bubbles 146 are ejected from the ink chamber 
142 via the nozzle 132 of the nozzle plate 130. If the 
electric signal of the coils 1 22 is cut off under this state, 

is the repulsion is dissipated and the vibrating plate 1 20 is 
returned to its original position by its own elasticity. 

Figure 5 illustrates an apparatus 200 for jetting ink 
according to a second embodiment of the present in- 
vention. As illustrated, the apparatus 200 for jetting ink 

20 according to the second embodiment of the present in- 
vention has the nozzle 132 formed into the vibrating 
plate 1 20, while eliminating the gap control member 1 26 
and the nozzle plate 1 30 of the apparatus 100 for jetting 
ink according to the first embodiment of the present in- 

25 vention. 

The apparatus 200 for jetting ink according to the 
second embodiment of the present invention includes 
the permanent magnet 1 10 for generating the magnetic 
field, the vibrating plate 120 placed at an upper portion 

30 of the permanent magnet 1 1 0 and the coils 1 22 installed 
on the vibrating plate 1 20 for generating the magnetic 
field. Also included are the passage walls 1 40 which are 
interposed between the permanent magnet 110 and the 
vibrating plate 120 to define the ink chamber 142. 

35 The magnetic field generated by the permanent 
magnet 110 and the coils 122 produces attraction, so 
that the vibrating plate 120 is deformed to bulge down- 
ward when the electric signal is applied to the coils 122. 
The electrical and chemical reaction of the coil 1 22 with 

40 the ink 144 are prevented by the protecting layer 124. 

The ink chamber 142, filled with the ink 144, is de- 
fined by the permanent magnet 110, the vibrating plate 
1 20 and the passage walls 1 40. When the electric signal 
is applied to the coils 1 22 by the driving signal generator 

45 50 (see Figure 3), the vibrating plate 1 20 is deformed to 
bulge downward due to the magnetic field produced by 
the permanent magnet 110 and the coils 122. At this 
time, the applied pressure affects the ink chamber 142, 
to externally eject ink 144 via the nozzle 1 32. 

so Figure 6 illustrates an apparatus 300 for jetting ink 
according to a third embodiment of the present inven- 
tion. In the apparatus 300 for jetting ink according to the 
third embodiment of the present invention, one side of 
the ink chamber 1 42, enclosed by the permanent mag- 

55 net 110, the vibrating plate 120 and the passage walls 
140, is opened to directly eject the ink therethrough. 

As illustrated, the nozzle 1 32 for ejecting the ink 1 44 
shown in Figures 3 through 5 is defined by the perma- 
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nent magnet 110. the vibrating plate 120 and the pas- 
sage wails 140, and is formed between the permanent 
magnet 110 and the vibrating plate 120. 

If the electric signal is applied to a coil 122. an at- 
traction is exerted upon the vibrating plate 120 due to 
the magnetic field formed by the permanent magnet 1 1 0 
and the coil 122. At this time, the vibrating plate 120 is 
deformed to bulge downward, thereby externally eject- 
ing the ink 144 via the nozzle 132. 

When the ink is ejected from respective ink cham- 
bers, an adjacent ink chamber does not eject ink in ap- 
paratus for jetting ink according to embodiments o1 the 
present invention. As a result, printing of a high quality 
is achieved. 

Furthermore, the quantity of ejecting ink and the 
ejecting speed can be easily controlled to enable high- 
speed printing at a high resolution. Additionally, the ap- 
paratus for jetting ink is advantageous for permitting a 
thin type manufacturing and a simplified manufacturing 
process, to lower the production cost thereof. 

While the present invention has been particularly 
shown and described with reference to particular em- 
bodiments thereof, it will be understood by those skilled 
in the art that various changes in form and details may 
be effected therein without departing from the scope of 
the invention as defined by the appended claims. 

The reader's attention is directed to all papers and 
documents which are filed concurrently with or previous 
to this specification in connection with this application 
and which are open to public inspection with this spec- 
ification, and the contents of all such papers and docu- 
ments are incorporated herein by reference. 

All of the features disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), and/or all of the steps of any method or process 
so disclosed, may be combined in any combination ex- 
cept combinations where at least some of such features 
and/or steps are mutually exclusive. 

Each feature disclosed in this specification (includ- 
ing any accompanying claims, abstract and drawings), 
may be replaced by alternative features serving the 
same, equivalent or similar purpose, unless expressly 
stated otherwise. Thus, unless expressly stated other- 
wise, each feature disclosed is one example only of a 
generic series of equivalent or similar features. 

The invention is not restricted to the details of the 
foregoing embodiment(s). The invention extends to any 
novel one, or any novel combination, of the features dis- 
closed in this specification (including any accompanying 
claims, abstract and drawings), or to any novel one, or 
any novel combination, of the steps of any method or 
process so disclosed. 



Claims 

1 . An apparatus for jetting ink, comprising: 
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a magnet (110) for generating a first magnetic 
field; 

a deformable plate (120) spaced apart from 
said magnet (110); 

a plurality of coils (122) associated with the de- 
formable plate (120), to generate a second 
magnetic field in response to an electric signal; 

an ink chamber (142) for storing ink (144); and 

a nozzle (132) communicating with the ink 
chamber (142); 

wherein the deformable plate (120) deforms 
due to the first and second magnetic fields 
when the electrical signal is applied between 
the deformable plate (120) and the magnet 
(1 1 0), to control a gap between the deformable 
plate (120) and the magnet (110). 

The apparatus for jetting ink as claimed in claim 1 , 
further comprising a gap control member (126) in- 
terposed between the deformable plate (120) and 
the magnet (110), to control a gap between the de- 
formable plate (120) and the magnet (110). 



3. The apparatus for jetting ink as claimed in claim 1 
30 or 2, further comprising a nozzle plate (1 30) spaced 

apart from the deformable plate (120), to define the 
ink chamber (142) in cooperation with the deform- 
able plate (120), the nozzle (132) being formed in 
the nozzle plate (130). 

35 

4. The apparatus for jetting ink as claimed in claim 1 , 
2 or 3, wherein a repulsion is exercised between the 
coils (1 22) and the magnet (1 1 0) in response to the 
electric signal being applied to the coils (122) . 

40 

5. The apparatus for jetting ink as claimed in claim 1 , 
wherein an attraction is exerted between the coils 
(1 22) and the magnet (1 1 0) in response to the elec- 
tric signal being applied to the coils (122). 

45 

6. The apparatus for jetting ink as claimed in claim 1 , 
2, 3, 4 or 5, wherein the coils (122) are coated with 
an insulating material (124), to prevent the coils 
from electrical and chemical reactions with the ink 

so (142). 

7. The apparatus for jetting ink as claimed in claim 5, 
wherein the ink chamber is formed between the de- 
formable plate (120) and the magnet (110), and the 

55 nozzle (132) is formed in the deformable plate 
(120). 

8. The apparatus for jetting ink as claimed in claim 5, 
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wherein the ink chamber (142) is formed between 
the deformable plate (120) and the magnet (110), 
and the nozzle (1 32) is formed between the magnet 
(110) and the deformable plate (120). 

5 

9. An apparatus for jetting ink based upon an electric 
signal, comprising: 

a magnet (110) to generate a first magnetic 
field; io 

a deformable plate (120) positioned to a side of 
said magnet (110); 

a plurality of coils (122) connected to the de- 15 
formable plate (120), to generate a second 
magnetic field in response to an electric signal; 
and 

an ink chamber (144) having a nozzle (1 32); 20 

wherein an interaction between the first and 
second magnetic fields causes a deformation 
in said deformable plate (120), to contract said 
ink chamber (144), thereby ejecting ink (1420 2s 
through said nozzle (132). 

10. The apparatus as claimed in any of the preceding 
claims, wherein said deformable plate is elastically 
deformable and returns to a stable position when 30 
no current flows through the plurality of coils (122). 

11. The apparatus as claimed in any of the preceding 
claims, wherein said magnet (110) has a magnetic 
pole, and said deformable plate (1 20) is opposite to 35 
the magnetic pole. 

12. The apparatus as claimed in any of the preceding 
claims, wherein said magnet (110) is a permanent 
magnet which forms the first magnetic field to be *o 
uniform across a surface of said deformable plate 
(120). 

13. The apparatus as claimed in any of the preceding 
claims, wherein said plate (120) is made of a poly- 45 
mer and a ceramic. 

1 4. The apparatus as claimed in any of claims 1 to 4 or 
9 to 1 3, wherein said plurality of coils (1 22) are con- 
nected to a first side of said plate (120), and said so 
magnet (110) is positioned to a second side of said 
plate opposite the first side, the apparatus further 
comprising: 



of said deformable plate (120) and covering 
said plurality of coils (1 22); 

passage walls (140) extending from said pro- 
tecting layer (124); and 

a nozzle plate ( 1 30) including said nozzle (1 32) 
and connected to said passage walls (140); 

wherein said protecting layer (124), passage 
walls (1 40) and nozzle plate (1 30) form said ink 
chamber (144), said protecting layer (124) pre- 
venting chemical and electrical reactions be- 
tween said plurality of coils (122) and the ink 
(142). 

15. The apparatus as claimed in claim 14, wherein said 
interaction between the first and second magnetic 
fields is a repulsive force. 

16. The apparatus as claimed in claim 14, wherein said 
magnet is an electromagnet which forms the first 
magnetic field to be uniform across a surface of said 
plate. 

17. The apparatus as claimed in claim 9, wherein said 
plurality of coils (122) are connected to a first side 
of said plate (120), and said magnet (110) is posi- 
tioned to a second side of said plate (1 20) opposite 
the first side, the apparatus further comprising: 

passage walls (140) extending from said sec- 
ond side of said plate (120) to said magnet 
(110); and 

wherein said magnet (110), passage walls 
(140), and plate (120) form said ink chamber 
(144), and said nozzle (132) is formed in said 
plate (120). 

18. The apparatus as claimed in claim 17, further com- 
prising a protecting layer (124) formed on the first 
side of said plate (120) and covering said plurality 
of coils (122), said protecting layer (124) preventing 
chemical and electrical reactions between said plu- 
rality of coils (122) and the ink (142). 

19. The apparatus as claimed in any of claims 9 to 13, 
wherein said plurality of coils (122) are connected 
to a first side of said plate (120), and said magnet 
(110) is positioned to a second side of said plate 
(120) opposite the first side, the apparatus further 
comprising: 



gap control members (1 26) to create a gap be- 55 
tween said magnet (110) and said plate (120); 



passage walls (140) extending from said mag- 
net (110) to said plate (120); 



a protecting layer (1 24) formed on the first side 



wherein said magnet (110). passage walls 
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(140) and plate (120) form said ink chamber 
(44), and said nozzle (132) is formed between 
said magnet (110) and said plate (120). 

20. The apparatus as claimed in claim 1 7 or 1 9, wherein s 
said interaction between the first and second mag- 
netic fields is an attractive force. 

21. The apparatus as claimed in any of the preceding 
claims, wherein the deformation of said plate varies 10 
in accordance with an intensity of the electric signal. 

22. An apparatus for jetting ink based upon an electric 
signal, comprising: 



a magnet (110) to generate a first magnetic 
field; 

a plate (1 20) positioned to a side of said magnet 
(110); and 



15 



20 



an electromagnetic unit to generate a second 
magnetic field to interact with the first magnetic 
field in response to the electric signal, thereby 
causing said plate ( 1 20) to deform and th us jet- 25 
ting the ink. 

23. The apparatus as claimed in claim 22, wherein: 

said magnet (110) forms the first magnetic field 30 
to be uniform across a surface of said plate 
(120); and 

said plate (120) is elastic so as to return to a 
stable position upon termination of the electric 35 
signal to said plurality of coils (122). 



40 



45 



so 



55 
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FIG. 3 
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(54) Apparatus for jetting ink 
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(110), a deformable plate (120) for imposing a pressure 
upon an ink chamber (144) and coils (122) attached to 
the deformable plate (120). When an electric signal is 
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